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Meta clusters with widths of a few nanometers have been
eledrochemicdly deposited orto foreign metal substrates
by several groups using scanning probe microscope (SAV)
techniques [1-5]. However, in view of eledronic
applicaions, metal nanostructures are required to be
depaosited orto semicondicting a isolating substrates.

The major problem, which arises during eledrochemicd
nanostructuring d semicondtcting, e.g. silicon, surfaces is
to image the deposited metal nanaostructure. A potential
difference of several hunded mV between tip and
substrate, which is necessary for imaging silicon surfaces
with STM in an eledrochemicd enviroment, and wsually
applied tunreling currents in the range of 0.5 - 2 nA result
in a disolution d previousy deposited metal [6].
Nevertheless very few groups have adieved a locd
depasition o metal clusters on sili con surfaces[7,8].

In this paper, we report on the succesful, solely
eledrochemicd and locdized deposition o zeo
dimensional (OD) Pb clusterson nSi(111):H substrates.

This has been achieved by applying a recently developed
procedure, which alows the dedrochemicd growth of
metal clusters on foreign substrates, and which avoids any
medhanicd or eledricd contad between tip and substrate
during the depasition routine [9]. The duster formation can
be exadly controlled alowing the aeaion d well-defined
nanaostructures [9].

Phospharus doped n-Si(111) substrates have been cleaned
by the mnventional RCA method [10]. Subsequently, the
substrates have been immersed for 1 min in 40% HF. High
quality surfaces showing large @omicdly flat terraces have
been oltained by afinal preparationin , oxygen free* NH,F
[11]. The dedrolyte, 0.1 M HCIO, / 1 mM Pb(ClO,),, was
deaeated before eab experiment; the dedrochemicd cdl
was placal in a nitrogen ambient atmosphere during the
experiments. All measurements were taken ,,in the dark”. A
spedal STM tip preparation routine to form clean tip
surfaces was applied. The tunreling currents during STM
imaging were below 100 pA in oder to avoid tip
interadion with the Si surface or the deposited metal
clusters.

Upon opimizaion o the deposition parameters, Pb clusters
with lateral widths of lessthan 30 nm could be grown on
the n-Si(111):H surface underneah the STM tip. Cluster
movement or dislution, which have been reported in the
literature to be caised by the STM tip duing imaging [6],
have been foundto be negligible for a period o at least 2
hous. A lateral adjustment of the STM tip pasition before
the duster deposition pocedure dlowed the
eledrodepasition d clusters either on atomicdly flat
terraces or at step edges. Pb clusters deposited at n-
Si(111):H atomic step edges have been observed to be more
stable than clusters deposited onatomicdly flat terraces. As
expeded, an increase of the substrate potential above the
0D Pb/Pb™ equili brium potential accéerated the dissolution
of the Pb clusters. This behaviour of OD Pb clusters agrees
with the recently puHished concept of the stability of low-
dimensional systems[12].
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